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BEFORE THE PUBLIC UTILITIES COMMISSION

OF THE STATE OF HAWALI

In The Matter Of

PUBLIC UTILITIES COMMISSION. DOCKET NO. 2008-0273

Instituting a Proceeding to Investigate the
Implementation of Feed-in Tariffs

FINAL STATEMENT OF POSITION OF THE HECO COMPANIES AND
CONSUMER ADVOCATE

Hawaiian Electric Company, Inc. ("HECQO™) and its subsidiaries Maui Electric Company,
Limited (*“MECO”) and Hawaii Electric Light Company, Inc. (*“HELCQO") (collectively, the
“HECO Companies”) and the Division of Consumer Advocacy, Department of Commerce and
Consumer Affairs (the “Consumer Advocate™), herein provide their Final Statement of Position
Regarding Feed-in Tariff Designs, Policies, and Specific Pricing Proposals (“Final SOP™). The
Final SOP is submitted pursuant to the Commission’s Order Approving the HECO Companies’
Proposed Procedural Order, as Modified, filed on January 20, 2009,

L. INTRODUCTION
As elaborated in the Hawaii Clean Energy Initiative (HCEI) Agreementz, feed-in tariffs

(FITs) provide a mechanism to stimulate renewable energy development by providing

' This Final SOP supplements and incorporates by reference the Joint Proposal on Feed-In Tariffs of the

HECO Companies and Consumer Advocate, including the HECO Feed-in Tariff Program Plan (*“KEMA Report™).

filed on December 23, 2008 (“FIT Proposal™ or “Joint Proposal™).

: On October 20, 2008, the Governor of the State of Hawaii. the State Department of Business Economic

Development and Tourism (DBEDT), the Consumer Advocate and the HECO Companies entered into a

comprehensive agreement ("HCEI Agreement™) designed to move the State away from its dependence on imported

fossil fuels for electricity and ground transportation. and toward “indigenously produced renewable energy and an
2
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predictability and certainty with respect to the future prices to be paid for renewable energy. The
HCEI Agreement also states the following:

As we move from central-station, oil-based firm power to a much more renewable and
distributed and intermittent powered system, we accept that the operating risks of the
Hawaiian Electric Companies will increase which may potentially affect customers.
Thus, we recognize the need to assure that Hawaii preserves a stable electric grid to
minimize disruption to service quality and reliability. In addition, we recognize the need
for a financially sound electric utiliry. Both are vital components for our achievement of
an independent renewable energy future.

We commiit to take steps to reduce the demand for electricity and increase the efficiency
of energy that we do use both to reduce the costs to the public and to reduce the level of
electrical generation. At the same time, we recognize that a system of utility regulation
will be needed to assure that Hawail preserves a stable electric grid and a financially
sound electric utility as vital components of our renewable energy future.

Accordingly, in drafting the FIT Proposal, the HECO Companies and Consumer Advocate
recognized and incorporated the following key policy objectives:

. Accelerate the addition of renewable energy from new sources and maximize
renewable penetration, taking into account differences between the islands

. Maintain system reliability, grid stability and safety standards
. Minimize policy costs to ratepayers
. Complement existing Hawaii policy framework as much as possible and target

gaps in current renewable energy policy framework

. Stabilize electric rates over time
. Provide predictability and certainty
. Strive for policy simplicity as much as possible.

ethic of energy efficiency.” A product of the Hawaii Clean Energy Initiative, the HCEI Agreement is a commitment
on the part of the State and the HECO Companies to accelerate the addition of new, clean resources.
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The FIT Proposal is intended to expand renewable energy capacity through the setting of rates at
the cost of technology plus a reasonable profit. The FIT Proposal will also delink costs paid to
generators from avoided cost which is also a goal of the HCEI Agreement.

There is no question that Hawaii is unique in many ways. Our dependence on oil has led
our State to consider incorporating renewable energy resources in ways that few places in the
world have even contemplated much less attempted. As delineated in the HCEI Agreement, the
HECO Companies have committed themselves to incorporating hundreds of megawatts of
rencwable energy on to our island systems. Some will come through projects the HECO
Companies are already working with. Some will come through the Oahu RFP, other competitive
bidding processes and individually negotiated projects. Some will come through the biofueling
of the existing generating units of the HECO Companies. And some will come through the FIT
process. Each has its place and role to move the State away from its dependence on imported
fossil fuels for electricity. None should be seen as the sole path, and none should be used to fill
in the space best occupied by a different process.

This docket is an investigation of the possible implementation of FITs in Hawaii. Feed-in
tariffs are designed to provide an expedited process for new renewable resources to come on-line
through the establishment of standard form contracts with set pricing. Accordingly, feed-in
tariffs work best for those resources and projects for which a standardized process makes sense.
In Hawaii, Photovoltaic (PV) projects of certain manageable sizes are perhaps the classic
resource to which a FIT would apply. This is because the pricing issues. interconnection issues,
and necessary contract terms and conditions associated with such PV resources are each and all
amenable to standardization. For other types of resources, and for resources of larger sizes,
standardization (the hallmark of the FIT process) would be difficult at best in Hawaii. For
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example, in any case where full-scale interconnection requirements studies are needed, a FIT
process is simply the inappropriate vehicle.

There are other key ways in which Hawaii is unique. The Hawaii “grid™ is comprised of
six separate and independent island systems. Each of these island systems must stand on their
own and ensure system reliability and power quality based solely upon the resources and load
present on each island. Unlike much larger interconnected and integrated systems in the
mainland United States, Canada and Europe, these very small island systems do not enjoy the
flexibility that comes with being able to import power from a neighboring utility, state, province
or country when suffering a shortage or export power when there is an excess. The Hawaii
systems are literally and figuratively “islanded.” Figures 1 through 5 of Appendix A illustrate the
fundamental differences between the Hawaii grid and those of other jurisdictions.

The practical result of the Hawaii electric utility systems not being interconnected and
serving much smaller loads 1s that the Hawaii island grids are not very forgiving of unexpected or
unplanned system resource additions especially if the resource energy is to be designated as
must-take. The need to maintain reliability and power quality based solely upon the resources
and load on each island means that the operating characteristics of a particular resource, the size

of that resource, the location of the resource (both geographically and in relation to the existing

transmission and distribution infrastructure) and when the resource will come on-line are all

In order to achieve the State’s renewable energy objectives as a whole, the State should avail itself of the
many different tools it has available. These would include third-party administration of EE programs, utility RFPs
tor as-available energy, RFPs for firm capacity, direct one-on-one negotiations for power purchases, utility programs
such as the FIT. PV Host program and others. Each of these "tools" serves a different function, with their unique
characteristics. It's not that one tool is superior to the other. Like a hammer, screwdriver. and a saw in a toolbox.
each has a role to play in the successful acquisition of new renewables for the electric grid and in meeting the State’s
RPS requirements. GHG targets, and the reduction of fossil fuel imports while providing power in the predictable,
reliable. responsible and safe manner that Hawaii's economy depends on. Just as one would not use a hammer to cut
a board. FITs should be designed around the right types and sizes of renewable projects that can "fit" within a
properly designed FIT program.




critical to the utility’s ability to appropriately integrate that resource and operate the system. It is
against this factual backdrop, that the Hawaii island systems do not have the options that
virtually every other major electrical grid in the world has, that any procurement mechanism such
as a FIT must be designed.

In the case of renewable resources, there is an additional factor which must be considered
in designing a procurement program — the fact that the HECO Companies, in particular the
HELCO and MECO systems. already have some of the highest penetrations of intermittent
renewable resources in the world. Unlike other national or international grid systems which do
not have to or are just beginning to address the integration issues which arise as more intermittent
resources are accepted on their systems, the HECO Companies are recognized as a global leader
in these efforts due to the high levels of existing intermittent resources and the commitments to
take on additional intermittent resources in the near future. As levels of intermittent renewable
resources rise, it becomes more and more difficult to integrate these types of resources and
efficiently operate an island grid. Moreover, it must be recognized that operational changes
which may be utilized by the operators of larger interconnected grids to manage high penetrations
of variable generation, such as leveraging wind forecasting across geographic areas to reduce
forecasting error impacts, and increasing the size of balancing areas, are not applicable to the
island systems. Figures 6 and 7 of Appendix A illustrate the relative amount of installed wind
for HELCO and MECQO as compared to other systems with high levels of wind penetration.

The Commission’s December 11, 2008 paper entitled “Feed-In Tariffs: Best Design

Focusing Hawaii's Investigation™ (*Scoping Paper™), provides the parties with important

guidance in establishing a FIT




Hawaii's geography, electricity infrastricture, retail electricity prices, and
general economic conditions set it apart from any other state. The parties must
alwavs keep in mind challenges such as high retail electricity prices, the
impaortance of preserving the environment, the lack of interconnectivity between
the islands, and challenges concerning the location of generating resources and
load when responding to the Commission in this investigation.

{(Scoping Paper at 9)

Moreover, the Scoping Paper expressly notes that:

Hawaii already has other mechanisms in place that are designed to encourage the

development of renewable resources, including in part: a renewable portfolio

standard, the requirement that utilities purchase electricitv from qualifving

Jacilities at avoided cost in compliance with PURPA, net metering for smaller

renewable installations, high retail rates and competitive bidding programs for

renewable resources.
(Scoping Paper at 4)

Taken together, the Scoping Paper recognizes and to an extent establishes several
fundamental premises of any FIT for Hawaii which are that the FIT design must: (1) account for
Hawaii's unique geography and the fact that Hawaii's electric system is comprised of a series of
island systems which are not interconnected; (2) be cost effective for ratepayers: (3) appropriately
consider and respect environmental issues; (4) ensure the operational integrity of each island
system and sustain reliability; and (5) recognize that a FIT is but one mechanism to facilitate
increased renewable energy for the State among a number of well-established mechanisms.

Consequently, and in consideration of the foregoing, there are three fundamental
principles which must be considered in the design of a renewable resource procurement program,

in particular a FIT:

A. A FIT should be designed to do what it does best, encourage the development of

new renewable resources through standardized rates, terms and conditions, in




conjunction and collaboration with the utilities™ other power procurement

mechanisms.
B. The FIT design must not jeopardize system reliability and power quality.
. The benefits to be achieved by the Program must be appropriately balanced

against the costs to ratepayers — both short term and long term.
The Joint Proposal filed on December 23, 2008 by the HECO Companies and the Consumer
Advocate (“FIT Proposal™) affirmatively addresses and incorporates each of these central
directives and design considerations.
IL. DISCUSSION
A, A FIT Should Be Designed To Do What It Does Best -- Encourage The
Development Of New Renewable Resources Through Standardized Rates,
Terms And Conditions, In Conjunction And Collaboration With The
Utilities’ Other Power Procurement Mechanisms.
1. The FIT Proposal Is Designed To Stimulate Renewable Energy
Development By Providing Predictability And Certainty Through
Standardized Contract Pricing, Terms And Conditions.

A FIT is generally defined as an offering of a fixed-price contract over a specified term
with specified operating conditions to eligible renewable energy gencralm‘s.'1 A FIT is best suited
for renewable energy projects that lend themselves to the use of standardized energy payment
rates and power purchase contract terms and conditions, and which can be developed and
interconnected to the utility grid in a relatively predictable and systematic manner. Specifically,
a FIT should allow an eligible project developer to easily review and accept the FIT rate and

contract terms without the need for extensive studies or the customized negotiation of project

specific terms required for larger projects or more experimental resource types. A FIT is not the

KEMA Exploring Feed-in Tariffs for California. California Energy Commission. Publication No. CEC-
00-2008-003-D. Page 4.




best vehicle for procurement of resources which have unique interconnection. fuel or other terms
which must be evaluated separately and apart from a standardized FIT agreement.

The Commission’s Scoping Paper provides explicit guidance on how best to integrate
various renewable technologies into a FIT program. Specifically, the Scoping Paper recognizes
that “the goal of the PBFiT is 10 encourage the development of certain resources.” (Scoping
Paper at 12)(emphasis supplied). The Scoping Paper expressly recommends:

With probably over a dozen different technologies, some of which require further

segmentation by size or location, the number of PBFiTs needed is large. The

Commission may wish to focus on PBFiTys that merit priority attention based

upon the projects under consideration, or that might be more likely candidates for
consideration based upon the existence of a reasonable PBFiT.

(Id.)
The HECO Companies and the Consumer Advocate agree that initially, the FIT should

target those technologies that are actively being developed in Hawaii, and on project types and
sizes that are more straightforward to implement and lend themselves to use of standardized
energy rates and power purchase contracting. Focusing on these resources will allow the

Commission and stakeholders to more readily develop the initial FIT. The HECO Companies

and the Consumer Advocate stress that the FIT should be regularly reviewed to encompass more

technologies, and propose to do so within two years of the initial FIT, with ongoing reviews as

part of the Clean Energy Scenario Planning (CESP) process.

As discussed herein, the proposed FIT initially targets renewable resources that:

(1) Do not require complex environmental and land use permitting which may impose
significant uncertainties in project development timeframes and costs. This primarily refers to
environmental permits and review processes including HRS §343 environmental assessments and

impact statements, covered source air permitting, and changes in zoning. Each of these processes




requires significant time and resources, and approval is at the discretion of the permitting or
review agency. Furthermore, potentially costly project modifications may be required by the

reviewing agency, which could significantly impact project economics and timing.

(2) Do not typically. by virtue of their operating characteristics and size relative to the
utility system, require extensive and lengthy interconnection studies or the need for significant
interconnection requirements. This refers to the fact that larger generator sizes and certain
technologies will inherently increase the potential for utility grid impacts, and may require more
extensive technical review and requirements to safely and reliably interconnect to the utility grid.
For example, larger, “central station™ generating resources must go through a complex
interconnection requirements study (“IRS™). Even “distributed generation™ resources
interconnecting into distribution circuits may trigger the need for more extensive studies and
interconnection requirements. As discussed more fully herein, the proposed FIT adopts the
HECO Companies’ Interconnection Tariff Rule 14.H to ensure that safety and reliability are not
compromised. One of the critical technical issues is the aggregate penetration of generation
resources on a distribution circuit. In Rule 14.H, a more extensive interconnection study may be
triggered if the aggregate penetration of generation resources on a circuit exceeds 10% of the
circuit peak load.

3) Have existing or proposed projects utilizing the same technology which have
already addressed complex financial accounting issues relative to utility power purchase
contracts. This criterion addresses the fact that complex utility accounting issues must be
addressed for each type of long-term arrangement the utility enters into. Considerations in the
accounting assessments include: the type of fuel source (i.e. sun, wind, waves, biomass), the

maturity of the technology, the reliability of the technology, the structure of the payments (i.c. per
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kWh delivered, per kW available. penalties, bonuses), and the nature of the contract (i.c. firm, as-
available, scheduled, etc.). These accounting issues have been addressed for existing and
proposed purchased power agreements and certain accounting conclusions are reasonably applied
broadly to certain technologies. For example. as-available PV and as-available wind purchased
power agreements to date have not resulted in capital lease obligations being recorded on the
utility’s financial statements. Other technologies which have other characteristics might result in
different accounting conclusions. Arrangements which reflect a contract for use of the asset may
result in different accounting treatment (e.g. a capital lease obligation being recorded), which
may have different financial consequences to the utility. For example, an arrangement that
results in a capital lease may impact the financial structure (i.e. debt/total capitalization ratio) of
the utility, which could have an impact on the utility’s cost of capital. These accounting issues
will ultimately be resolved in the course of other Commission proceedings or processes, but the
timing of such may not support the desired timeframe to adopt an initial FIT.

4) Have already been, or are currently in the process of being, implemented in
Hawaii in commercial (non-R&D) application. It is the desire of the HECO Companies and the
Consumer Advocate to initially prioritize those technologies for which there is already a high
degree of demonstrated market desire and development experience in Hawaii. This would be
followed shortly thereafter in the first FIT Update by technologies that have been installed
elsewhere but have high potential in Hawaii. This is a reasonable approach since the process of
establishing reasonable pricing for technologies that are unproven or for which there has been no

commercial experience in Hawaii will require more data gathering and consideration.

As discussed in the Scoping Paper:




In developing the cost support for a PBEIT, a regulator should examine typical
costs and operating characteristics for that type of project, rather than the costs
and characteristic of a single particular project using that rechnology. PBFiTy
are meant to encourage reasonable projects (i.e., those that are at least as cosi-
effective as the typical project) rather than any project regardless of its costs. All
cost and operating estimations should, however, be Hawaii-specific to the extent
that Hawaii's unigque geography affects cost.

(Scoping Paper at 6)(emphasis supplied)

Applying the criteria above, the HECO Companies and the Consumer Advocate propose
that the initial FIT be focused on PV, CSP, in-line hydropower, and wind (with possible
consideration of additional technologies such as biomass or biogas to the extent that information
to support inclusion of such projects is provided during the course of this proceeding), with
individual project sizes targeted to provide a greater likelihood of more straightforward
interconnection, project implementation and use of standardized energy rates and power purchase
contracting. Recognizing that the Commission’s December 11, 2008 letter directs the parties to
this proceeding to submit cost information for a variety of technologies, it is possible that
sufficient information will be provided via this directive that additional technologies may be
included in the initial FIT.

2. The FIT Proposal Is Designed To Be Complementary To The State’s
Other Distributed Generation Programs And Is Not A Mutually
Exclusive Policy Mechanism.

As recognized by the Commission, a feed-in tariff will join an array of existing legislative
and regulatory initiatives to boost production of renewables in Hawaii. Those initiatives include
PURPA., the renewable portfolio standard, net metering and various distributed generation
actions. As discussed in the Commission’s Scoping Paper:

Hawaii already has other mechanisms in place that are designed to encourage the

development of renewable resources, including in part: a renewable portfolio
standard, the requirement that utilities purchase electricity from qualifving
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Jacilities at avoided cost in compliance with PURPA, net metering for smaller
renewable installations, high retail rates and competitive bidding programs for
renewable resources.

(Scoping Paper at 4)

The FIT Proposal provides a mechanism which complements and supplements the programs

already in place to encourage the development of renewable resources in Hawai which are

illustrated at a high level in the following chart:

Size/Program | 100 kWor | 500kWor | S500kWto1l | 1 MW upto | Greater than or
Status Less Less MW Competitive | Equal to 5 MW
Bidding (Oahu) or 2.7
Framework | MW (Maui and
Limits Big Island)
Existing Schedule Q, | Bilateral Bilateral Bilateral Competitive Bid
NEM, or Negotiation | Negotiation | Negotiation | (RFP), Waiver
Bilateral and Purchase | and Purchase | and Purchase | from
Negotiation | Power Power Power Competitive
and Agreement Agreement Agreement Bidding
Purchase Framework or
Power Bilateral
Agreement Negotiation
Proposed For | NEM or Feed-in PV Host Competitive | Competitive Bid
HECO Feed-in Tanff (PV, Pregmm7 Bid (RFP) or | (RFP), Waiver
Tariff (PV, CSP) Bilateral from
CSP. Wind., Negotiation | Competitive
In-Line Bidding
H)/dro}pSh Framework or

Bilateral negotiations and power purchase agreements remain available options for project developers
however are not intended as the primary procurement mechanism where an alternative procurement program is

available.
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Bilateral
Negotiation
Proposed for | NEM or Feed-in Competitive | Competitive | Competitive Bid
MECO and Feed-in Tariff (PV up | Bid (RFP or | Bid (RFP or | (RFP), Waiver
HELCO Tariff (PV, 1o 250 kW), Bilateral Bilateral from
CSP, Wind, | (CSP); PV Negotiation | Negotiation | Competitive
In-Line Host (250 Bidding
Hydro) kW up to 500 Framework or
kW) Bilateral
Negotiation

The State’s RPS calls for each electric utility company to procure 20 percent of its net electricity
sales from renewable electrical energy by 2020, with interim stepping stones of 10 percent by
2010 and 15 percent by 2015. The recently signed HCEI Agreement would require an increase in
the RPS target to 40 percent by 2030, and a requirement that energy efficiency and renewable
displacement technologies no longer be eligible for RPS compliance starting in 2014. The FIT
proposal would provide another significant policy tool for meeting RPS targets under these new
parameters.

The Public Utility Regulatory Policies Act of 1978 (PURPA) encourages the
development of independent, nonutility cogeneration and small power projects. Title 6, Chapter

74 of the Hawaii Administrative Rules sets forth the rigorous standards to qualify as a

As discussed in Section I1.B.3 the HECO Companies would consider additional technologies for the initial
FIT. such as biomass or biogas technologies, to the extent that information justifying such projects is provided
during the course of this proceeding.

The HECO Companies” to be filed PV Host Program is currently contemplated to include projects from 500
KW to 1 MW on Oahu and 250 KW to 500 kW on Maui and the Big Island.
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cogeneration or small power production facility in Hawaii and does not restrict the energy source
for these facilities solely to renewable resources.”

The Company’s NEM program was originally available to eligible customer-generators
with a capacity of not more than 50 kilowatts until the total rated generating capacity of eligible
customers equals 0.5 percent of the electric utility's system peak demand. Through subsequent
agreements approved by the Commission, the maximum size of the eligible customer-generator
that can qualify for a NEM agreement was increased to 100 kW and the NEM system cap was
also increased. Through the HCEI Agreement. the HECO Companies and the Consumer
Advocate proposed that no applications for new NEM contracts would be accepted once the FIT
is formally made available to customers (targeted for July, 2009). All NEM systems under
contract, or contracts in the process of utility review at the time the FIT is formally made
available to customers, would be grandfathered and such grandfathering would apply for the life
of the net energy metered system. Based upon discussions during the course of this proceeding,
the HECO Companies and Consumer Advocate propose that the NEM program, as described in
Section 19 of the HCEI Agreement, should be offered until the first FIT Update discussed herein
is completed, two years after FIT implementation.

Finally, the Framework for Competitive Bidding will remain unchanged. The targeted
project sizes of the FIT Proposal are less than the minimum project size thresholds of the
Commission’s Framework for Competitive Bidding, adopted December 8, 2006 in Docket No.
03-0372. The Framework for Competitive Bidding does not apply to generating units with a net

output available to the utility of 1% or less of a utility’s total firm capacity, including that of

A qualifying small power production facility may use oil. natural gas, or coal to the extent that the use of
these resources by a facility does not. in the aggregate. exceed twenty-five per cent of the total energy input of the
facility during uny calendar year period. (H.A.R. Sec. 6-74-5 (e)(2).
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independent power producers, or with a net output of 5 MW or less, whichever is lower.
(Framework for Competitive Bidding, page 5)

Accordingly, the FIT program would be complementary to and/or supplement the State’s
RPS, implementation of PURPA, NEM and other distributed generation programs rather than
constitute a mutually exclusive policy mechanism. As elaborated in the HCEI Agreement, FITs
provide a mechanism to stimulate renewable energy development by providing predictability and
certainty with respect to the future prices to be paid for renewable energy.

3 Contract Terms Of Twenty (20) Years

Through the FIT Proposal the HECO Companies and Consumer Advocate stated that the
term of FIT contracts for new resources should be no longer than industry-standard assumptions
on service life for a particular technology. Pursuant to agreement reached during the March 18-
19, 2009 technical conference and settlement discussions, the Parties agree that the standard term
for a Schedule FIT Agreement should be 20 years for all eligible renewable resources provided
that appropriate evidence is presented to support this length of term as consistent with the
average expected life of each eligible resource. Following the initial term, projects should be
allowed to extend their contracts on a year-by-year basis subject to a revised FIT energy rate
appropriate for the specific project circumstance, considering among other factors the remaining
useful life of the system (if any), and the FIT energy payment rates in effect at the time. The
utility should not be obligated to purchase any energy if the FIT contract expires and is not
renewed. (See KEMA Report, page 33, Sec 3.9)

4. Provisions Of The HCEI Agreement Designed To Facilitate Long
Term Purchased Power Contracting Provide An Appropriate

Mechanism To Address Investor Risk Associated With A FIT
Program.
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Long term purchased power agreements such as have been proposed in the FIT Proposal
will impact the credit quality of the utility entering into the contracts. Generally, there are three
ways that any PPA may affect the utility’s financial profile: 1) imputed debt treatment of the
PPA, 2) a capital lease obligation reflected as debt on the utility’s financial statements, and 3)
consolidation of the seller (including the seller’s debt) on the utility’s financial statements. The
HECO Companies would not enter into any agreement which would result in consolidation due
to the significant adverse credit quality and financial reporting compliance issues associated with
consolidation.

It is anticipated that the power purchase agreements under the FIT will increase imputed
debt or possibly result in capital lease obligations (i.c. increase actual debt). Both imputed debt
and capital lease obligations negatively impact the financial profile of the utility. The increase in
imputed debt or capital lease obligations increases financial risk and consume utility borrowing
capacity. Over the long term, this negatively impacts all stakeholders. Developers rely on
having contracts with credit worthy off-takers in order to finance their projects. Customers rely
on a credit worthy utility to maintain reliable service.

Parties to the HCEI Agreement process, other than the HECO Companies and Consumer
Advocate, proposed that 10% of the utility’s purchases under any FIT PPA should be included in
the utility’s rate base through 2015 as a means of restoring the financial profile of the utility and
to enable it to undertake the FIT. The intent of the proposed rate base treatment was to address
investor risks associated with imputed (or actual) debt. The incremental compensation is not
readily quantified and correlated to the incremental risk. Solely for illustrative purposes
however, a hypothetical 20 MW of FIT purchases at 20% capacity factor at 25¢/kwh would result

in $8,760,000 in annual energy purchases. That would translate to $876,000 in rate base (10%).
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If the utility cost of capital grossed-up for revenue and income taxes were 4%, $876.,000 in rate
base would be roughly $120,000 in revenue requirements and roughly $70.000 in net income
after taxes. Twenty years of 20 MW of as-available, all-in priced energy at 25% risk factor
would result in imputed debt of approximately $1,200,000. (See discussion of computation of
imputed debt in Docket No. 2008-0083, T-20, pp. 34-35 and HECO-2013.) In this hypothetical
illustration, $70.000 (through January 2015) would be intended to compensate investors for
having the additional risk of $1,200,000 in imputed debt (which will decline over a 20 year
term).

The impact of financial degradation resulting from imputed debt of a FIT program with
no return on purchased power expense is likewise not quantifiable. While the amount of
estimated imputed debt associated with a FIT may appear relatively small relative to the utility’s
balance sheet in total, this imputed debt is in addition to numerous other sources of imputed debt
resulting in part from the utility’s other procurement programs. In addition to the existing
imputed debt, the utility foresees rising imputed debt and potentially actual debt resulting from
new purchased power, leasing arrangements. and other purchase obligations. Theoretically,
credit quality degradation increases the cost of capital over the long-term.

Historically, the utility has addressed the imputed debt issue by decreasing its actual debt
and increasing its proportion of equity. In the hypothetical illustration discussed above, the
estimated revenue requirement impact of replacing proportionate amounts of actual debt with
equity to maintain capitalization ratios for $1,200,000 of imputed debt would be approximately
$80,000 (which in theory would decline over a 20 year term correlating to the amount of imputed
debt). In the hypothetical example, the revenue requirement of rate base treatment is $120,000
for the period through 2015 only, while the cost of rebalancing is $80,000 over the 20 year term.

18




The utility does note, however, that it is limited in its ability to restore financial ratios to maintain
credit quality by increasing the proportion of equity in its capital structure to offset the imputed
debt. The HECO Companies view the proposed rate base treatment as an alternative means of
addressing the growing risks of long-term purchase obligations.
B. The FIT Design Must Not Jeopardize System Reliability And Power Quality.
The parties to the HCEI Agreement agree that feed-in tariffs are “beneficial for the
development of renewable energy because they provide predictability and certainty with respect
to the future prices to be paid for renewable energy and how much of such energy the utility will
acquire.” (HCEI Agreement at 16). The procurement of increased levels of renewable energy
should not come at the expense of negative impacts to system reliability or power quality for
either existing and future customers of the utilities or the new renewable resources which depend
upon a reliable system in order to appropriately deliver the power they produce. Recognizing this
important consideration, the parties to the HCEI Agreement expressly noted that the “best design
for feed-in tariffs that support the Hawaii Clean Energy Initiative™ will consider such factors as
“locational limits for projects qualifying for the feed-in tariff ... what annual limits should apply
to the amount of renewables allowed to take the feed-in tariff terms ... and the terms, conditions,
and duration of the feed-in tariff that shall be offered to all qualifying renewable projects....”
(HCEI Agreement at 17)
1. The Commission Should Approve Appropriate Limits on Project Size,
and System Penetration To Insure Reliability And Power Quality As
New FIT Resources Are Integrated To The Island Grids.
One of the greatest threats to system reliability and power quality is uncertainty regarding
the addition of new resources onto an island grid. One way to reduce the level of uncertainty is

to set certain reasonable limits upon the size and system penetration of FIT resources during a
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particular period of time. In this way, a system operator can have at least some ability to forecast
the size of resource that will come onto the grid through a FIT and the maximum amount of that
resource that can be expected during a given defined period of time. Appropriate limits are
consistent with the directives contained in the Commission’s Scoping Paper:

Overall caps on the amount of electricity purchased under PBFiTys are reasonable
o consider, as the above-market price paid for electricity under a PBFIT places
upward pressure on the retail price for electricity. ***% A regulator may want to
consider the total impact the Clean Energy Infrastructire Surcharge (CEIS) has
on retail rates, not just the impact of the PBFIT purchases when setting a cap.
Caps could be set so that when a utility meets its RPS goal, PBFiTs are not
available to additional projects. Caps can also be placed on installed capacity,
cxpected production, or rate impact (e.g., the difference between the purchased
cost made under a PBFIT rate and an avoided-cost rate compared to total retail
revenues).

(Scoping Paper at 8)(Emphasis supplied)

The need for reasonable limits is perhaps best illustrated in answer to a common question
raised in this proceeding: “what is the limit?” The answer to this question is dependent upon any
number of technical factors including but not limited to: (1) the island grid system which the
resource is being integrated with: (2) the existing level of penetration of renewable resources on
that system and the system’s ability to accept more of a particular resource; (3) the type of
resource and the operational characteristics of that resource; (4) the size of that resource and the
expected deliveries to the system; (5) the location of that resource both geographically and in
relation to existing distribution and transmission infrastructure; (6) the ability of that particular
infrastructure to reliably accept the new resource; and (7) how renewable resources are being
integrated from each and all of the utilities” other renewable resource procurement mechanisms

and mitiatives.
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The following brief examples assist in illustrating the point: (1) addition of multiple 250
kW PV resource on unconstrained portions of the HECO distribution system may not have any
significant impact upon HECO system reliability while addition of those same resources to an
already constrained HELCO system may raise significant operational concerns which would have
to be remedicd, to the extent possible, either through the addition of costly grid infrastructure or
operational actions to attempt to manage the new resource (also at a potential cost if other less
costly renewable resources must be curtailed or more expensive resources dispatched as part of
the grid management process): (2) addition of a significant amount of intermittent wind resources
in a particular location on the system may result in the utility not being able to accept any
additional intermittent generation at that location; and (3) the addition of a resource which could
provide grid benefits (dispatchable, load following and able to provide ancillary services as an
example) could be accepted at a particular location on the HELCO system, whereas a variable
generation resource could result in unacceptable system impacts because it is non-dispatchable
and would likely contribute to existing balancing issues on the HELCO system resulting from
existing variable generation projects.

Accordingly, in an attempt to reduce the uncertainty associated with a FIT program
without limits of any kind, the FIT Proposal sets reasonable project size targets for those
resources initially eligible for the FIT. The proposed limits, developed in consideration of the
technical factors discussed above, would allow for the largest number of individual projects
(rather than the entire eligible capacity being taken up by a single project) while also facilitating
the ability to offer standardized pricing, terms and conditions and interconnection requirements
which would not be available for other types of resources and project sizes due to the
complexities and uncertainties that would be associated with the interconnection and integration
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of those types of resources onto the Hawaii island grids.
The initial target project sizes, which are also supported by current market activity and
consistent with other regulatory mechanisms and initiatives, are as follows:
. K 2 . . g . .
a. Photovoltaic ("PV") systems up to and including 500 kW™ in size
. . ) .
on Oahu, PV systems up to and including 250 kW'" on Maui and
Hawaii Island, and PV systems up to and including 100 kW'" in
size on Lanai and Molokai. Further differentiation is made

between residential/small commercial PV.

b. Concentrated solar power (“CSP™) systems up to and including 500
kW'?in size on Oahu, Maui, and Hawaii Island.

e In-line hydropower systems up to and including 100 kW' in size
on Oahu, Maui, Lanai. Molokai, and Hawaii Island.

d. Wind power systems up to and including 100 kW' in size on
Oahu, Maui, Lanai, Molokai, and Hawaii Island.

2. Reasonable Limits Are Supported By The Current Technical
Requirements And Constraints On Each Island System.

As touched on briefly above, the attributes of intermittent or variable renewable
generation that impact the reliability of the power system are:
. Variability : the amount of change according to the availability of the primary

energy source (wind, sunlight and water motion) resulting in increased

O

Throughout this document. "kW™ means kilowatts alternating current net to grid. The 500 kW figure is
consistent with the upper range of the NEM Pilot. The larger size on Qahu recognizes that there will be fewer
cumulative system impacts on the HECO grid compared to the other islands. Additional interconnection
requirements may still apply such as SCADA and DTT.

o Rule 14.H allows for expedited review of systems up to this size provided feeder penetration is not greater
than 10%. If penetration is above this, then additional interconnection requirements may apply such as SCADA and
DTT,

- The lower figure is due to the much smaller grids on these islands. This is also consistent with existing

Schedule Q levels.

This is based upon the size of a system currently being installed on the Big Island.
This is consistent with Schedule Q.
This is consistent with Schedule Q.
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fluctuations in the plant output on all time scales
J Uncertainty: the ability to forecast the magnitude, timing, and duration of variable
generation
Reliable system operation requires balancing of supply and demand at every moment in time, in
accordance with prevailing operating criteria. The measure of successful power balancing on the
Hawaii power systems is the system frequency. There is a certain amount of variability and
uncertainty generally in system demand and, to a lesser extent, with conventional generation.
However, large scale integration of variable generation significantly alters familiar patterns for
the system. Even for larger variable resources which can have enhanced control features (such
as ramp control, or curtailment control) these resources are not fully dispatchable, and therefore
require use of other controllable or dispatchable resources to balance the supply and demand.
Thus, as all intermittent. variable generation adds to the power imbalance, there is almost always
an impact on reliability through the increased balancing error that will result from the addition.
In addition to creating an imbalance on the power system, if operational practices allow the
variable generation to displace some of the dispatchable generators from the system,
complications increase due to the loss of the response capabilities from the dispatchable
generation.
The amount of variable generation that can be accepted on a power system is ultimately
dependent upon various factors such as:
s the characteristics of the variable generation such as rate of change, correlation
with other resources, degree of possible change in a given time period,
predictability of output, control capabilities, etc.

. the characteristics of the other controllable or dispatchable resources such as
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available ramp rate. frequency response. minimum load, startup time, etc.

the minimum number of conventional generators which are necessary to provide
for the reliable operation of the power system: as necessary to survive reasonably
probable faults and disturbances, ability to regulate voltages, perform load
balancing and frequency control

operational configuration to mitigate reliability impacts and their costs, for
example, the inclusion of increased reserves (minimizing displacement of
dispatchable units)

evaluation of possible technical solutions and their costs such as supplemental
controls on the variable generation, modification of the dispatchable generation.
infrastructure modifications

Establishing minimum reliability criteria to be maintained on the power system

An additional challenge in evaluating these factors is that planning tools have not been

developed to accurately capture the impacts of these types of resources on the power system.

There are challenges in all planning time frames: difficulty in obtaining models for these

resources for dynamic stability; lack of tools to capture the effect of the resources in the sub-

hour time frame on system balancing and frequency control — coupled with lack of accurate data

regarding the behavior of these resources in the intra-hour time frame; and lack of historical

information and forecasts to use for hourly production assumptions of intermittent resources to

include in long range, month ahead and year ahead forecasts.

Due to these complexities, the actual operating experience from areas of high levels of

variable generation is very valuable to provide insights into the reliability and operational

impacts of intermittent, variable resources. This experience shows that relatively small amounts
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ol variable generation can typically be accommodated with minor impact on system operation.
However, as the levels increase, the challenges become much more costly and difficult to solve.
These experiences are influenced strongly by the factors listed above: for example, systems
where variable generation is highly correlated due to clustering of wind plants or a correlation of
outputs from solar and wind facilities have had greater impacts on reliability than systems where
the production is more dispersed. As discussed above, the island grids in Hawaii have fewer
options than interconnected systems, due to the limited geographical area and isolation of the
grids.

For example, the HELCO power system has significant variable generation in its
generation mix, provided from wind, run-of-river hydroelectric, and most recently, distributed
PV generation. This provides a good basis to evaluate the relative impacts of these energy
sources on the power system.

The impact of the hydroelectric resources on reliability, although non-dispatchable, has
been minimal. This is because the output of these facilities is relatively constant. During periods
of rain, the output will increase steadily, and during dry periods, the output will decrease steadily.
These resources are not extremely variable and are fairly predictable, and thus do not contribute
to balancing error on a minute-to-minute and hour-to-hour time scale. The most significant
impact on reliability from these hydroelectric resources is the displacement of dispatchable
resources which are more responsive during system disturbances.

By contrast, the impact of wind energy on the HELCO system has been very significant
because the output varies on the second-to-second and minute-to-minute time scale. The output
of each wind plant can decline from full output to zero in a very short time period. The addition
of the HRD wind plant (10.5 MW) resulted in a measurable increase in average frequency error
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and required modification of the Automatic Generation Control system. The impacts of this wind
plant on frequency control and load balancing is documented in the report: EPRI Evaluation of
the Effectiveness of AGC Alterations for Improved Control with Significant Wind Generation.
EPRI, Palo Alto, CA: 2007, 1018715. The addition of a second wind plant, the 20.5 Pakini Nui
facility at the South part of Hawaii Island, had significant additional impact on frequency control.
Wind plant variability has become the primary driver for frequency error on the HELCO system.
A statistical analysis of these impacts, discussion of specific events and possible mitigation
measures are documented in the report: Evaluation of the Impacts of Wind Generation on
HELCO AGC and System Performance — Phase 2. EPRI Palo Alto. CA: 2009. 101876.

The reliability impact of these wind resources has been significant on two time scales. In
the fast time scale. second-to-second variations required the control dead band on frequency to be
expanded to avoid exacerbation of error through supplemental control actions by AGC. During
off-peak conditions this dead band is approximately +/0.2 Hz, an amount of frequency error
considered an emergency and alarmed to the operator. This variability is illustrated in the

following figure:
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In this example, the influence of the Apollo output (yellow) can be seen on
the HELCO system frequency (dark blue}. Wwhen the Apollo output is reduced and
made steady through application of a curtailment control, after time 10:30,
the system frequency becomes more stable.

In the minute-to-minute time scale, sustained ramp events which may involve one wind
plant, or a combined drop from both wind plants, have at times resulted in significantly low

frequencies, as illustrated in the following figure:
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Figure 2

This event occurred during the time of the load ramp. The time scale begins at
6:30 am. The output of the Apollo facility (labeled Kamao_WF) drops from 10 Mw
to zero within three minutes. At the same time, the output of the HRD wind
plant drops more gradually by 3 MW. The combined 13 MW decrease, occurring at
a time of load increase resulted in frequency decline near 59.3 Hz (dark
blue). The system operator recovers the system balance and frequency by
starting diesel units (royal blue). Load shedding begins at 59.0 Hz.
Distributed generators connected with minimal IEEE 1547 protection settings
disconnect at 59.3 Hz.

Accommodation of the intermittent generation, which is taken ahead of dispatchable
generation as long as the system can accommodate the energy, with consideration of minimum
load and must-run units, has resulted in excess energy conditions during lower-demand periods.
During these periods, responsive generation is at a minimum and variable generation is often
curtailed. In this configuration the HELCO system is susceptible to over-frequency conditions as

there is limited ability to respond to loss-of-load events. This is illustrated in the following

figure:
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Figure 3

This illustrates the generators providing energy through the 24 hour period
July 24, 2008. The units in grey provide droop response and frequency
regulation. During off-peak hours, only HEP, Puna and Hill 6 provided these
services necessary for stable system operation through faults and to balance
generation and load. These units were reduced near their minimum dispatchable

output to accommodate renewable energy from wind, hydro, and geothermal
resources, with consideration for a minimum amount of regulating down reserve.

In the past few months, a significant number of customer-sited PV projects have been
connected to the HELCO system. Some of these projects are small residential projects, some
under net energy metering (“NEM™), and others are commercial projects. These projects are
connected to the distribution system and are not telemetered. As illustrated in the following

figure, PV systems can be highly variable:




600 - :
500 d; : I
400 ’fy . 71108
i r s 7/2/2008
g 77372008
- f \, | |- 7arcoos
E 0 T | - e
é lq | | « 7/672008
\ | 1 « 7152008
200

|
/T N

100
N \

0 R A T T T T T T T T T T T T T T T T T T T T T T Y T T Ty T T TR THANEREPSATPPANE PRI PP P PR
R S S SR S, S Y 4 A g g &
GQ\*-@?-@F@V?-VV@&@?*@? @@@gpﬁf}ﬁ& @\ i!)\ R

¢9 T G R - @ I T @ @'@UQ‘@ @

» b LU S M 1 S - Sl R, o (e,

Time of Dey
Figure 4

An illustration of the variability of output from a PV installation in West
Hawaii for eight different days. The data was collected at 15 minute intervals
over 24 hours for each day.

The result of these types of increases in variable generation has resulted in both HELCO
and MECO experiencing very real system issues. Both utilities have a frequency bias of 2-3
MW/0.10 of Hz. This means that an increase of 2-3 MW affects the System Frequency by 0.10
Hz. As of February 2008, HELCO has approximately 5.8 MW of distributed generation on its
system (not including four 1-MW utility-owned units installed at distribution substations), with
another 4.1 MW planned to be installed in the near future. All of the existing distributed
generation units were installed using the minimal interconnection requirements specified by the
IEEE 1547 standard which states that the generating facility be equipped with protective

equipment designed to automatically disconnect the generating facility from the utility

distribution system when the frequency at the Point of Interconnection deviates outside the
30




normal operation range of 59.3 — 60.5 Hz. The result 1s that a loss of generation. such as has
occurred from a sustained ramp down in output from a wind plant on the HELCO system. can
result in the HELCO system frequency excursion that causes generation connected according to
the minimal IEEE guidelines to disconnect, quite likely resulting in a drop of frequency to 59.0
Hz and under frequency load shed. To mitigate the impact of existing and near-term distributed
generation (DG) projects connected according to minimal IEEE 1547 guidelines, HELCO has
requested that larger DG installations utilize expanded ride-through capabilities that coordinate
with the utility’s under frequency load-shed scheme. However, technical limitations associated
with commercially available equipment make this infeasible for smaller systems, such as
residential solar projects typical for NEM. The MECO system has the potential to experience
this same effect although distributed generation penetration is not as high on the MECO system

as on HELCO’s.
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This chart shows the relative sensitivity to power imbalances in the Texas
interconnection ({(ERCOT), HECO, HELCO and MECO systems as measured by the
average frequency bias. The freguency bias indicates the amount of power
imbalance in MW required for a 0.1 Hz change in frequency. ERCOT is the
smallest interconnection in the mainland U.S.

The HECO system carries 180 MW of spinning reserve and accordingly the system
stability issue described above is not as prevalent on the HECO system. Therefore, it is
reasonable to allow for a higher FIT project limit for resources on this system taking into account
the current resource mix on the system. A detailed examination of the HECO distribution system
supports the 500 kW limit contained in the FIT Proposal. In evaluating appropriate limits for the
HECO system, HECO engineers reviewed the Company’s 12 kV feeders (which is the level
where most of the FIT resources would interconnect). Load on those circuits ranges from 400kW

to 13 MW. The 400 kW circuits exist in areas where there may be a potential for distributed
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gencration such as in the airport industrial arca. Thus a project size of 500 kW on one of the
existing 400 KW circuits will immediately require modification to the protection schemes on
those circuits.

Additionally, the average load on a 12 kV HECO circuit is 2-3MW. Thus a 500 kW
project would represent approximately 20 percent of the load which is a significant amount of the
load on the average circuit. Put another way, increasing the proposed limit up to 5 MW as some
in this proceeding have proposed would result in the potential generation on a circuit being
almost twice the amount of the corresponding load on that circuit which would require
modification to the protection schemes and voltage regulating equipment on those circuits.
While it is possible to implement these types of modifications, they should not be undertaken
without a demonstrated need or without an appropriate evaluation of the cost relative 10 the
resource to be added — factors which are considered as a part of the utility’s other procurement
mechanisms for projects of this size.

HECO system operators use a combination of automatic voltage regulating equipment
installed in the field on a circuit (i.c. load tap changers, capacitor banks. etc.) or actions the
system operator performs using the Energy Management System (EMS) to adjust voltages
throughout the day. Customer load is not constant through all hours of the day and as the
customer load changes, voltages and currents through the distribution circuits will change. The
automatic devices in the field and the actions of the HECO system operator using EMS control
serve to manage the voltages within tariff levels. Typically, the HECO system operators are
concerned about high voltage conditions where generation is injected to the distribution system.
Under the current design of the HECO system, the substation transformer controls the voltage

using load tap changers. The tap changers are designed for relatively slow operation (in the
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minutes to hour time frame) hecause customer load on the distribution system typically
experiences slow changes over time. By incorporating a variable generating resource such as PV
on the distribution feeder, the tap changer may need to operate in the seconds time frame
resulting in considerable wear and tear and the likely need to replace the infrastructure. Even in a
situation where the FIT resource could install expensive solutions to regulate the voltage at the
point of interconnection, a study would be required to determine if the FIT resource’s voltage
control system will coordinate with the HECO-designed voltage control system. Absent
confirmation that the voltage control systems will work together, a possible result is that the
voltage control resources will work against each other creating unacceptable voltage oscillations
on the system.

While it is possible to integrate larger sized projects on the HECO and other island
systems, this requires appropriate analysis and resource and system modifications to address
technical issues and ensure that reliability is not adversely impacted. This level of study and
modification is not well suited to the standardization of procedure that is desired as part of a FIT
design which seeks to simplify and expedite the interconnection and contracting processes.
Accordingly, it 1s necessary as part of an initial FIT design to incorporate reasonable limits on
project size and system penetration. As FIT resources are added on an incremental basis, the
impacts, both positive and negative, of these resources can be evaluated to determine and plan for
the infrastructure and operational modifications that are necessary to responsibly integrate even
higher levels of FIT resources in subsequent updates to the FIT program.

3. Limits On Both Eligible Technologies And Project And System Limits
May Be Adjusted During The FIT Update Process Based Upon
Program Experience And The Ability Of Each Island System Grid To
Accept Additional Resources Based Upon Improvements To The

Grid.
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The FIT Proposal is intended as an interim starting point for what will eventually become
a broad tariff offering to as many renewable technologies as is feasible. For the reasons
described herein, the proposed FIT initially focuses on a subset of technologies and projects. The
FIT will be regularly reviewed for the purpose of updating tariff pricing, applicable technologies,
project sizes, and annual targets (“FIT Update™). A FIT Update will be conducted for all islands
in the HECO Companies’ service territory and is intended to be completed not later than two
years after initial implementation of the FIT. Thereafter, the FIT Update will be conducted every
three years, incorporating inputs from the Clean Energy Scenario Planning (“CESP™) process.

The FIT Proposal initially targets renewable resources that (1) do not require complex
environmental and land use permitting which may impose significant uncertainties in project
development timeframes and costs; (2) do not typically, by virtue of their operating
characteristics and size relative to the utility system, require extensive and lengthy
interconnection studies or the need for significant interconnection requirements; (3) do not
trigger complex financial accounting issues relative to utility power purchase contracts, and (4)
have already been, or are currently in the process of being, implemented in Hawaii in commercial
(non-R&D) applications. The HECO Companies and the Consumer Advocate would consider
additional technologies for the initial FIT, such as biomass or biogas technologies, to the extent
that information to support inclusion of such projects is provided during the course of this
proceeding.

Annual installed capacity targets, both at the project and system level, will be regularly
updated in the course of the FIT Update based in part upon the experience with integration of FIT

resources achieved through the initial FIT and evaluations of the additional amounts of FIT
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resources that can be integrated given improvements and modifications to system infrastructure.
Among other things, the targets will be based on both technical and non-technical considerations
including the following:

Renewable portfolio standards (“RPS”) requirements. The Hawaii RPS requires the
HECO Companies to obtain 20 percent of net electricity sales from renewable electrical energy
by 2020. The HCEI Agreement proposes to increase the RPS renewable generation requirement
1o 40 percent by 2030. The FIT will serve to incent the installation of renewable generation at an
increased rate.

The goals of the HCEL The overarching objective of the HCEI is the “economic and
culturally sensitive use of natural resources to achieve energy supply security and price stability
for the people of Hawaii, as well as significant environmental and economic opportunities and
benefits.” A FIT will act to allow for the economic development of the State’s abundant
rencwable resources, which will provide both environmental and economic benefits by reducing

reliance on expensive, imported fossil fuels.

Technical attributes of the resources. Higher annual FIT quantity targets can be set for
FIT systems that support reliable grid management such as low-frequency ride through, the
ability to provide reactive power. and the ability to be curtailed or dispatched by utility system
operators.

Characteristics of the utility systems being interconnected. Certain HECO Companies
are able to incorporate more FIT generation than others due to variations in the size and
robustness of the transmission and distribution grid and the differences in customer load among

the islands. The annual quantity targets will be designed to account for these differences.



Cumulative amounts of installed variable resources. Setting of the annual FIT quantity
targets for cach island must consider the cumulative amount of variable generation that is
installed island-wide, including via resource acquisition mechanisms besides the FIT. As
discussed herein, certain HECO Companies already have a significant level of RPS-eligible and
distributed generation capacity and may have correspondingly less ability to incorporate higher
levels of FIT-eligible resources. HELCO., for instance, already receives over 30 percent of its
energy from RPS-eligible resources. with an increasing level from distributed generation
resources. The large penetration of variable, non-dispatchable generation has resulted in fewer
generating units on-line providing grid stabilization and frequency regulation, reduced island
system stability, and greater frequency swings due to the variable generating output from wind
and PV technologies. Curtailment of renewable generation at HELCO and MECO is already
occurring at times to maintain system stability.

There is a need to establish high level cumulative system targets for intermittent
generation by island to avoid system stability issues and reduced system reliability. The
cumulative system capacity targets should include all variable generation including independent
power producers, net energy metered systems, and FIT systems that will contribute to island
system stability issues. The high level cumulative target settings by island will be incorporated
and regularly updated in the CESP process. The annual FIT quantity targets will take this into
account when the data becomes available. In the interim. to manage this issue for those island
systems that are already highly sensitive to adding more variable resources such as at HELCO,

the initial proposed FIT will target resources with grid-friendly features.

Impacts on curtailment of as-available energy from existing resources. Both HELCO

and MECO already curtail generation, including renewable energy generation, in order to
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maintain system reliability, such as during times of high wind generation at minimum system
load periods. Adding additional variable generation via the FIT that is not controllable may
increase the amount and frequency of existing renewable generation that is curtailed. The annual
FIT quantity targets and requirements for curtailment of certain types of FIT resources must take
this into account.

Projected energy production levels. The HECO Companies and the Consumer Advocate
have agreed to initially limit the FIT to a subset of RPS-cligible technologies in part because
these technologies are already. or are in the process of being, implemented in Hawaii in
commercial applications. Therefore, projected energy production levels from these FIT-cligible
resources can be made with greater confidence that the energy will in fact be produced to meet
ratepayer needs. There is greater uncertainty as to whether the energy from technologies that
have not been deployed commercially in Hawaii, or are at a more R&D stage than other
technologies will in fact materialize. Because of the proposed quantity and size targets and
queuing process for interconnection, it is necessary to ensure that the projects are likely to
materialize. Waiting until the first FIT Update to add additional technologies will allow time for
more information on cost and projected energy production levels to be gathered and increase the
likelihood of successfully implementing the FIT as well as the generation technologies coming

on-line.

Ratepayer impacts. Annual FIT quantity targets should consider the total amount of FIT
program costs from year to year and the resultant impacts on ratepayers. Consideration of
ratepayer impacts should also take into account ratepayer impacts from other resource acquisition

mechanisms. This is discussed in more detail below.




Impacts on utility credit ratings. Power purchases may affect the HECO Companies’
credit rating, as the credit rating agencies view these purchases as potential debt for the HECO
Companies. Should the HECO Companies’ credit ratings be lowered for any reason, {inancing
costs for the HECO Companies may increase. Therefore, the ability of the HECO Companies to
purchase generation from third parties without affecting the HECO Companies’ credit rating will
affect the determination of annual capacity targets for the FIT. Imposing an annual FIT quantity
target, plus the HCEI agreement to include 10% of the utility's purchases under the feed-in tariff

in rate base through January 2015, will help mitigate this issue.

Administrative resource requirements. Deploying the FIT will require the HECO
Companies to process FIT applications, conduct Rule 14.H interconnection reviews, and
otherwise administer the tariff. The annual FIT quantity target will aid in managing these
administrative resource requirements.

Other policy goals including the desire to provide fair opportunity to multiple
developers or to encourage development of certain market segments, for example, residential
and small commercial PV. How the FIT is designed will determine whether or not residential
and small commercial PV systems can get a reasonable portion of the market share. Specific
elements of the FIT should facilitate the development of these markets. These elements include
quantity targets, interconnection requirements, and eligibility among others.

4. The HECO Companies Are Undertaking Significant Efforts To
Facilitate The Integration Of Intermittent Resources On The Island
Systems.
It must be noted here that the HECO Companies have already undertaken significant

measures to improve their ability to effectively integrate existing and new variable generation on

the island systems. These efforts include but are not limited to: 1) modifications to the HELCO
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and MECO AGC 1o reduce the responsiveness of the system to short-term fluctuations in power
output of as-available generation to avoid overcompensating for these types of fluctuations; 2)
modifications and tuning of the control systems for HELCO and MECO generating units to
increase their responsiveness to respond to fluctuations in as-available generation output; 3)
increasing the regulating reserve carried on the HELCO grid to provide greater upward ramping
capability of online generators to respond to sustained drop offs of as-available generation; 4)
HELCO transmission projects which have increased east-to-west transmission capacity that also
allow for greater operating flexibility of dispatchable generation to reduce excess energy and
curtailment of as-available generation; 5) HELCO has conducted a system stability study to
define the minimum amount of steam generation (generation with higher rotational inertia) that
are required to run at all times to ensure the stability of the system during typical emergency
cvents such as transmission system faults. This allows HELCO to better understand and
quantify the amount of wind and PV energy (with very little to no rotational inertia) that the
system can reliably accommodate; 6) greater capability changes to the commitment schedules
and dispatch of MECO generation on Maui to reduce instances of excess energy and as-available
curtailment: 7) increasing the regulating reserve carried on the Maui grid to provide greater
upward ramping capability of online generators to respond to sustained drop offs of as-available
generation: and 8) the construction of CIP CT-1 on the Oahu system which will provide greater
ramping capability from firm, dispatchable generators which will increase the ability of the grid
to respond to fluctuations in power output from as-available generation.

Moreover, going forward, all three of the HECO Companies are undertaking system
studies to better understand what additional modifications are needed in operating practices and
existing generation and T&D equipment, as well as the types and attributes needed from new
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demand response programs and generating units in order to increase the grid’s ability to integrate
as-available generation, For example, the Oahu “big wind™ implementation studies have
commenced with the signing of the HCEI Agreement and are scoped to provide technical and
operational solutions to the integration of grandfathered (from the Competitive Bidding
Framework) as-available renewable 1PP proposals, up to 100 MW of renewable IPP projects
from the RE RFP, and up to 400 MW of wind energy imported from Molokai and/or Lanai. As
part of these implementation studies, similar to what was studied on the HELCO grid, HECO is
commencing with a system stability study to define the minimum amount of high rotational
inertia generation that is required to run on the system at all times to ensure the stability of the
system during typical emergency events such as transmission system faults. Additionally, HECO
is currently testing their existing generators and reviewing what changes or modifications can be
done to make the units more responsive to variable generation (i.e. higher ramp rates, variable
ramp rates). These implementation studies are planned for completion at the end of the first
quarter of 2010. MECO has initiated its own separate wind integration study that will analyze
similar wind penetration percentages on the Maui grid as compared to the Oahu "big wind”
implementation study. In addition, HELCO is initiating a study to research and develop wind
forecasting capabilities that can predict periods of higher risk for large and rapid wind ramping
events using available meteorological data available for the Hawaii Island system.

Although the HECO, HELCO, and MECO systems are making efforts to accommodate
these variable generation resources while mitigating negative impacts on reliability and cost,
ultimately each islands” power system will require generation which provides grid services such
as {requency regulation, load following, inertial response, and other critical operating

capabilities. Thus in the overall planning of the generation system, renewable energy resources
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able to provide these types of benefits are a necessary part of the overall goal for reaching the
maximum amount of renewable energy on the power systems. Variable generation resources can
comprise a greater part in the energy supply if variable generation is coupled with supplemental
capabilities in order to provide characteristics similar to those provided now by conventional
generation.
8. The Proposed Limits On Installed FIT Resource Capacity Assist In
Mitigating The Need To Curtail Resources For Grid Reliability
Purposes.

As discussed above, the island nature of the HECO systems means that there is no export
outlet for excess energy and accordingly, in cases where excess energy is present on the system,
curtailment is required. The annual FIT quantity targets and requirements for curtailment of
certain types of FIT resources must take this into account.

The inclusion of possible curtailment impacts on energy production in the FIT pricing
warrants consideration. As noted in the response to discovery in this proceeding (HDA/HECO-
IR-1), the HECO utilities anticipate that the FIT rate for certain resources may include a slight
upward adjustment to account for the possibility of reduced energy sales under tariffs that allow
for curtailment (See section 3.5.2 of KEMA report, page 25, attached to the December 23, 2008
filing). However, as described in HDA/HECO-IR-1, estimating curtailments would be a
complex problem and could not be done accurately. The estimate would require extensive
modeling. It would involve several uncertainties, including estimations of the anticipated energy
production, future system demand, future generation additions which might contribute to
curtailments, and other system conditions. In addition, the consideration of possible curtailments
in pricing would result in an unintended consequence of encouraging resources to come online

with anticipated hours of non-production (which are compensated) because the output of the
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resource is not correlated with the system demand. The price paid would not reflect the true
value of the energy to the system and consumers. Compensation for curtailment takes away the
natural disincentive for adding excessive amounts of must-take energy to a system that will occur
if the producer bears the costs of curtailment (through reduced sales). If curtailments are
anticipated to be significant. then it is a clear indication that there 1s an excess amount of that
type of energy on the power system or it is producing at the wrong time of day. The issues of
excessive must-take energy extend beyond increased costs for the ratepayer; another result is a
less responsive power system that is more at risk to failure following disturbance, as it is
constrained towards minimum dispatch on the responsive generation which reduces the ability of
the system to respond to loss of load events.

Therefore, it 1s recommended that any compensation to suppliers for potential
curtailments be limited for these reasons. The need for curtailment for excess energy can be
mitigated in a larger sense through targeting appropriate generation additions and limiting certain
types of energy to avoid contributing must-take production during excess energy periods.

In addition, if the FIT concept is properly limited to smaller projects that do not present
integration issues, then the issue of curtailment during excess energy periods can be minimized.
Perhaps oversimplifying the issue, as-available energy IPPs can be curtailed (or their output can
be interrupted) due to: (1) system problems, (a) caused by specific as-available energy facilities -
failing to comply with power quality (or performance) standards; or (b) caused by intermittent
energy in general - excessive frequency fluctuations; (2) grid constraints, (a) e.g., the line through
which the IPP is interconnected to the grid is de-energized for service; or (b) e.g., the

line through which the IPP is interconnected to the grid incurs a forced outage: and (3) excess
energy situations.
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In the case of (3) and perhaps 1(h), curtailment generally is implemented, by contract, in
reverse chronological order. In order to do this. there has to be a mechanism to institute and
remove curtailment. In recent and new PPAs, that mechanism is a curtailment control interface
(with older PPAs. it may be done through a telephone call.) The PPA provisions to do this are
far more extensive than those in the proposed feed-in tariff contract, which generally relies on
disconnection. Thus, as noted in the response to HRD/HECO-IR-4, there are small, essentially
“non-curtailable” resources, such as residential PV systems, for which installation of curtailment
equipment may not be technically or economically feasible.

If the FIT projects are small, and the amount is limited each year, an argument might be
made that the projects generally should not be subject to curtailment during excess energy
situations (unless absolutely necessary). The Commission would have to agree that such small
generation projects (such as Feed-in Tariff projects, etc.) that are allowed to be installed without
curtailment controls would not be curtailed before other as-available energy IPPs (including
existing IPPs) because it is not practical. However, the impact on existing IPP’s, and on projects
currently under development in a difficult financing environment, of such a policy would have to
be considered.

A third method to address the issue is to address the payment rate prospectively to take
into account the level of curtailment experienced in the past, to the extent that the experienced
curtailment exceeds some expected threshold. This “make whole™ method would be difficult to
administer in practice, and would not address the issues of encouraging the “wrong” projects
discussed above. In addition, curtailed energy can only be estimated, it cannot be “measured”.
For example, the calculation of estimated curtailed energy for a wind farm is complicated, and
requires extensive, time-sensitive data.
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The Benefits To Be Achieved By The Program Must Be Appropriately
Balanced Against The Costs To Ratepayers — Both Short Term And Long
Term.

A goal of the FIT Proposal is to provide reasonable incentives to cost-effective rencwable
energy providers while balancing costs to ratepayers. In addition, technical issues must be
addressed appropriately in the design of the FIT to ensure that system reliability is maintained.
For example. and as discussed above, there are presently challenges on the HELCO and MECO
systems 10 maintain stable system frequency due to the variability of intermittent generation and
displacement of generation performing critical grid services. For all HECO, HELCO, and
MECO systems, the technical challenges associated with integration of variable generation
increase as the grid penetration level of these resources increases.

Given the desire to ensure that the rates established in the FIT for the various renewable
technologies and size of technologies are reasonable, the HECO Companies propose the first
phase of the FIT should target those renewable energy technologies with a proven track record in
Hawaii and with known cost data. This will help to ensure that the rates established for the FIT
arc reflective of the cost of generation plus a reasonable profit, and help to maintain system
reliability given that the impacts of the operating characteristics of the technologies on the
utility’s system are somewhat known. The FIT should be regularly reviewed to encompass more

technologies and adjust rates if necessary, and propose to do so within two years of the initial

FIT, with ongoing reviews every three years thereafter.

The HECO Companies propose annual FIT targets on installed capacity by technology
and size ranges. The annual targets should be based on various considerations including rate

payer impacts and orderly introduction of renewable resources which will allow each island




system operator to monitor the impact of additional renewable resources on operating the system
to maintain system {requency and system reliability. The HECO Companies have not yet
determined technology specific annual FIT targets for each island for each year, given the
numerous factors to consider in setting annual FIT targets described in Section 3.6 of the KEMA
report. However, in considering an appropriate structure for this determination, HECO
Companies could envision that at least for the initial two years of the FIT, annual FIT targets
could be set for each eligible technology type primarily based on (1) providing reasonable
opportunity to the market, including accommodation to the extent possible of at least the amount
of historical activity for the most recent year, (2) providing enough of an experience base to
allow the first FIT update to be done in an informed fashion, and (3) being administratively
manageable to the utility, the Consumer Advocate, and the Commission given the ramping up of
a new program involving numerous contracting processes, interconnection reviews, and
management of power purchase payments.

As discussed briefly above, this is consistent with the directives contained in the
Commission’s Scoping Paper:

Overall caps on the amount of electricity purchased under PBEFITs are reasonable

to consider, us the above-market price paid for electricity under a PBFIT places

upward pressure on the retail price for electricity. *** A regulator mav want to

consider the total impact the Clean Energy Infrastructure Surcharge (CEIS) has

on retail rates, not just the impact of the PBFIT purchases when setting a cap.

Caps could be set so that when a utility meets its RPS goal, PBFiTs are not

available to additional projects. Caps can dlso be placed on installed capacity,

expected production, or rate impact (e.g., the difference between the purchased

cost made under a PBFIT rate and an avoided-cost rate compared to total retail

revenues l

(Scoping Paper at 8)(Emphasis supplied)




Particularly relevant to the establishment of rates in this proceeding. the Scoping Paper
suggests that the Commission “make clear to all parties that without credible cost and operating
data for a technology, the Commission cannot responsibly establish a PBFiT for that
technology.” (Scoping Paper at 9) Additionally, the Scoping Paper directs that:

In developing the cost support for a PBFIT, a regulator should examine typical

costs and operating characteristics for that type of project, rather than the costs

and characteristic of a single particular project using that technology. PBFiTs

are meant to encourage reasonable projects (i.e., those that are at least as cost-

effective as the typical project) rather than any project regardless of its costs. All

cost and operating estimations should, however, be Hawaii-specific to the extent

that Hawaii's unigue geography affects cost.

(Scoping Paper at 6)

The Scoping Paper also discusses the fact that the “Commission must receive from the

parties, especially developers, and assess for accuracy estimates of the typical cost of each

technology if capital is to be efficiently attracted and extra costs are not to be borne by
customers.” (Scoping Paper at 5)(emphasis supplied) Accordingly, no specific tariff pricing is
proposed at this time, as the HECO Companies and Consumer Advocate believe that data
received in this proceeding, and through appropriate processes directed by the Commission to
determine pricing, can be used to develop more accurate and geographically relevant tariff
pricing. The HECO Companies and the Consumer Advocate, as stated in the HCEI Agreement,
support FIT rates that are designed to cover the producer’s costs of energy production plus
reasonable profit.

Furthermore, the HECO Companies and the Consumer Advocate agree that tariff pricing
should differentiate between technology type, project size, and location, and should be based on
the costs of developing a “typical™ project that is reasonably cost-effective. In this manner, the

FIT payment rates will not encourage development of generation that is not cost-effective,
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consistent with the Commission’s policy on distributed generation stated in Decision and Order
No. 22248 in Docket No. 03-0371. Generally, project cost-based energy payment rates are
established based on a target internal rate of return (“IRR™), knowledge of project and generation
cost information, and energy production. Ultimately, the Commission must make a
determination as to an acceptable target IRR. The HECO Companies and the Consumer
Advocate propose that FIT pricing be reviewed in the course of the FIT Update, and that an
independent consultant be used to compile information and make recommendations on
assumptions for the costs of generation and energy production levels. The Commission must
also issue a determination concerning the ability to establish FIT energy payment rates above
avoided cost.

Finally, while appropriate grid improvements will be required to accommodate a higher
level of FIT resources, particularly on the more constrained island systems, assertions that the
utilities should undertake any and all improvements required to accommodate FIT resources
regardless of ratepayer impact should be carefully examined. The goal of increased renewables,
including through a FIT program, must be appropriately balanced with the impact on ratepayers.
The FIT Proposal facilitates this goal by integrating FIT resources, and the infrastructure required
to support those resources, on an incremental basis which will allow the utilities to mitigate the
impact on ratepayers while achieving the State’s renewable resource targets. Moving forward in
a measured and responsible way also preserves for the utilities and the Commission the
flexibility to secure renewable resources which may provide renewable energy at a lower cost,

together with the grid benefits that will allow the utilities to accept greater levels of renewable

resources, for the ratepayer.




1 Benefits From The Renewable FI'T Resource Should Flow Through
To The Ratepayer.

Under the FIT Proposal, the utility would be acquiring clectrical energy plus associated
environmental attributes. The utilities™ purchase of the renewable energy is driven in large part
by the utilities™ obligations to acquire renewable energy. such as to meet statutory RPS
requirements. Under the proposed FIT pricing methodology, the FIT resource receives a bundled
FIT energy payment that provides a targeted internal rate of return. The HECO Companies and
Consumer Advocate propose that FIT energy payment rates be based on providing the FIT
resource a reasonable profit on their investment. The methodology to establish the FIT payment
rate will involve (1) a Commission determination on the targeted internal rate of return, and (2)
establishing the cash flow elements, both positive and negative, for a project over the term of the
FIT contract. The energy payment rate will then be adjusted accordingly until the target internal
rate of return is reached. For a given internal rate of return, if a renewable energy credit (“REC")
payment to the developer is included in the cash flow, the energy payment rate would be lower
than if there was no separate REC payment line item in the cash flow. In other words, the utility,
if separately purchasing the REC from the developer, would correspondingly lower the FIT
energy payment rate so that the bottom line internal rate of return to the developer will be the
same. Any environmental credit associated with renewable energy purchased by the utility from
the developer would be the property of the utility, provided, however, that such environmental
credits should be to the benefit of the utility’s ratepayers in that the value should be credited
“above the line.”

2. Available Tax Credits Should Be Appropriately Factored Into FIT
Pricing For The Benefit Of The Ratepayer.
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[nvestment and production tax credits should be considered as positive cash flows to the
developer when conducting a discounted cash flow analysis to determine the FIT energy payment
rate. As described in Section 3.5.2 of the KEMA Report, the HECO Companies and Consumer
Advocate recommend using a model that uses a Discounted Cash Flow (DCF) analysis
methodology to assess such nominal levelized feed-in taniff rates based on the cost of generation
plus a target return on investment (ROI), or Internal Rate of Return (IRR). for the project over the
life of the system. The base rate represents, for a project coming on line in a given year, a
nominal levelized payment stream that has the same net present value (NPV) as the projected
stream of costs and capital flows that provides the target IRR to project owners. This approach is
similar to the more simplified Levelized Cost of Energy (LCOE) methodology commonly used
for analysis of clectricity generation costs. The LCOE is a measure of total costs of a system
(over its expected lifetime) divided by the expected energy output (over its useful lifetime), with
appropriate adjustments for the time value of money. The LCOE provides a useful mechanism to
compare the cost of energy across different technologies. On a simplified basis, LCOE is the net
present value of total life cycle costs divided by the quantity of the energy produced over the life
of the project.

The DCF approach accounts for a comprehensive set of financial cash flow and tax inputs
as well as performance characteristics in a financial model over a specified period of time. The
analysis considers cash flows over the project’s assumed economic life. If the contract duration
is shorter than the assumed economic life, assumptions must also be made about the residual
revenue stream for the remainder of the project economic life. The inputs that go into the DCF
analysis include: (1) capital costs, (2) project performance, (3) initial development costs

including engineering, permitting, environmental, management, legal, accounting, and
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contracting costs, (4) financing costs and cost of capital, (5) ongoing costs including fixed and
variable O&M cxpenses, fuel costs (if any), replacement parts. land lease costs. insurance, state
and Federal income taxes (including the tax effects of depreciation), property taxes, excise and
all other applicable taxes, (6) applicable Federal and state tax or other incentives. and (7)
discount rate. Using this methodology. the nominal levelized FIT energy rate can be set to cover

expected costs and provide a target IRR which the Commission deems to be reasonable.

III. CONCLUSION

Consistent with the Commission’s Scoping Paper, the FIT Proposal is intended as an
interim starting point for what will eventually become a simple, streamlined and broad tariff
offering to as many renewable technologies as is feasible while also allowing for the effective
and reliable delivery of electrical service. For the reasons described herein, the FIT Proposal
initially focuses on a subset of technologies and projects. The FIT will be regularly reviewed for
the purpose of updating tariff pricing. applicable technologies, project sizes, and annual targets
through the FIT Update. A FIT Update will be conducted for all islands in the HECO
Companies' service territory not later than two years after initial implementation of the FIT.
Thereafter, the FIT Update will be conducted every three years, incorporating inputs from the

CESP process.
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The HECO Companies and Consumer Advocate look forward to the panel hearings and
further discussions of the FIT Proposal with the parties and the Commission and toward a
cooperative dialog regarding the development of a FIT design consistent with the principles

outlined in the Commission’s Scoping Paper.

Dated: Honolulu, Hawaii, March 30, 2009.
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APPENDIX A

The mainland power transmission grid consists of 300,000 km of lines operated by 500

L‘Ol‘ﬂpﬁlliCH:

United States
transmission grid
Source: FEMA

Fiqure 1 - The transmission systems for the Western, Eastern, and ERCOT
interconnections of the United States.




The following is an illustration of the North American Eleetric Reliability Council

(“NERC") interconnection system.
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The three North American interconnections. To ensure the reliability of the
bulk power system in North America, the North American Electric Reliability
Corporation (NERC) develops and enforces reliability standards. NERC is a
self-regulatory organization, subject to oversight by FERC and governmental
authorities in Canada.




The Union for the Co-ordination of Transmission of Electricity (“UCTE"™) coordinates the
operation and development of the electricity transmission grid from Portugal to Poland and from
the Netherlands to Romania and Greece. UCTE i1s an association of transmission system
operators in continental Europe in 24 countries serving some 500 million people. UCTE

operates one of the largest electric synchronous interconnections worldwide.
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Figure 5 - The UCTE interconnection




In sharp contrast, the Hawaii electric utility systems are not interconnected:

Figure 6 - The Hawaiian Islands
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And are serving much smaller loads by significant orders of magnitude:

Relative Size

Figure 7

This chart illustrates the relative size of various power systems measured by
the amcunt of installed capacity.
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Installed Wind Capacity Relative to Maximum Demand
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Figure B8

This chart illustrates the relative amount of installed wind for HELCO and
MECO, relative to peak demand, as compared to the high-penetration systems of
ERCOT and Germany. Also shown is the relative amount including wind additions
for HECO and MECO which are under development or in the planning stages




Maximum Wind Power / (Lowest Consumption + Export Capacity)
*sounce of data other than HECO from “Wind Powver Irtegraton in ErGrid Operating E vpenence”, Jody Dilon, Renevvables integration Group,
preserted at WG conterence Fort Worth, Tx Apnl 2008
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This chart uses a measure of wind penetration utilized in the industry to
compare the amount of wind capacity relative to minimum load conditions on the
system, and with consideration of the export capacity (through
interconnections) which can assist with system balancing. As indicated above,
HECO, MECO, and HELCO have no interconnections and thus the capacity to export
excess energy for system balancing purposes is zero. In addition to present
values for HELCO and MECO, penetrations considering future wind additions
under development or in planning are shown for HECO and MECO.
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